We apply the concept of statistical spin liquid, in which the doubly occupied quasimomentum configurations {1k T1)) for quasiparticles are excluded from the Fock space, to a planar superconductor with real space pairing. The results compare very well with experimental data for the cuprates, namely (i) the condensed state appears only for the number of holes 0 < 8 < 0.15-0.25;
Experimental data suggest that the high-temperature superconductors in the normal state cannot be regarded as conventional metals. Transport properties are difficult to describe within the Landau Fermi-liquid theory [1] . Also, a smooth evolution of the magnetic susceptibility from that of a metal to that of a magnetic insulator points to a spin liquid character of the normal state [2] . The specific-heat and the Hall constant measurements indicate that, as the system undergoes the gradual transition to the insulating state the effective mass does not diverge, but instead the carrier density approaches zero [3] . Simultaneously, photoemission experiments confirm the existence of the Fermi surface in the metallic regime [4] .
We have recently proposed [5] a novel approach to strongly correlated metals which would reconcile the unexpected experimental facts with the quasiparticle picture of electrons in the solids. The treatment is based on the fundamental observation that when the value of the Coulomb repulsion energy exceeds by far the width of the quasiparticle band, the doubly occupied single-spin configuration must be excluded not only in real space, but also in reciprocal (k) space. In other words, the electrons can only move in the lower Hubbard subband [6] , whereas the double occupied k states {|k|| )} appear only as resonant states leading to the Cooper pairing instability below a critical temperature [7] . Above that temperature we expect also a non-Fermi liquid behaviour of the imaginary part of the self-energy with the inverse relaxation time proportional to temperature (r -1 T) [7] . These resonant states from the upper subband would diminish the volume enclosed by (337) the Fermi sphere and hence, the Luttinger theorem is obeyed. Also, the assumption of the double occupied state exclusion in reciprocal space allows for a continuous transformation of correlated itinerant states into the Mott insulating state with a band filling n 1. In the insulator regime the high temperature entropy is exactly kB In 2 per carrier [5] , as one should have expected for the Mott insulator, when only the spin degrees of freedom are important. This continuous evolution of electron liquid into the magnetic insulator provides the reason for calling the itinerant state a statistical spin liquid (SSL).
In this paper we present only the results for the superconducting state of SSL. Normal state properties will be discussed elsewhere [7] .
We start with the t-J Hamiltonian [8] transformed into the reciprocal space and projected onto the space with the doubly occupied states {|k||)} excluded.
The form of the model Hamiltonian is then with e being the bare band energy of electrons; Vkk' = 4εkεk'/U, with U being the magnitude of the inraatomic Coulomb interaction between electrons with opposite spins, and bkσ =ak (1-nkσ) is the creation operator of a singly occupied quasiparticle state |kσ) in the lower Hubbard subband. Due to the projections these operators obey nonfermion anticommutation relations of the form
We have solved this model in a mean field approximation for the commutator Green function [9] and obtained the following self-consistent equations for the gap parameter in the paired state, and for the chemical potential p:
and Ek E [(εk -µ) 2 + |Δk|2]1/2. From (3) we obtain the k dependence of the gap in the form: Δ k = (1-nk/2)εkΔ(T). Apart from the statistical factor, the energy gap has an extended s-wave symmetry; this is caused by the inclusion of three-site hopping processes in the t-J Hamiltonian in direct space [10] . The statistical factor (1 -nk/2) is equal to 2/3 at the Fermi level, lowering the value of the gap in the quasiparticle spectrum near and below the Fermi level. Also, the presence of this factor leads to an asymmetry of the density of states shape in the near gap regime; such feature may be detected in tunneling experiments.
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The particle number equation (4) is of the same type as in the normal phase case [5] (vk plays the role of the Fermi-Dirac distribution in superconducting state); indicating the non-Fermi liquid character of electrons in the lower Hubbard subband. These equations were solved numerically for a square-lattice superconductor. In Fig. 1 we have plotted the superconducting transition temperature T, as a function of hole number δ =1 -n for different values of U (measured in the units of 2|t|, where |tl is the value of the nearest neighbor hopping). The common feature of our solutions is a disappearance of Tc in the insulator limit (δ = 0), as well as for δ 0.15-0.25; this is in excellent agreement with the experimental phase diagram for La2"Srr Cu04 [11] . Similar behavior was obtained for L1(0). The ratio 2L1 kF, /kBTT is about 3.3, a value lower than the BCS value 3.53; this is due to the presence of the statistical factor (1 -ńk/2) in L1k.
We calculated also the temperature dependence of the gap parameter A= L1(T). The relative gap L1(T)/L1(0) versus the ratio TIT, is plotted in Fig. 2 , where we compare our theoretical results (solid lines) with those from BCS theory (dashed line), as well as with the very recent experimental data [12] for the in-plane component of Ak (squares). The agreement is excellent. Our results have a systematically lower value than the corresponding numbers in BCS theory which is based on the Fermi-liquid approach.
To summarize briefly, we applied the SSL concept to the superconducting state and have obtained a very good agreement with the experimental data for the cuprates.
